Housing is a challenging issue in Ghana, due to the rising demand and sluggish supply which has led to a deficit of more than two million housing units. This study aimed to estimate and analyse the determinants of the demand for housing in Ghana. The estimated elasticities show that owner and rental demand for housing is price and income inelastic. Permanent income elasticities were greater in each case than current income elasticity. The quantile regression showed that permanent income, current income and price were significant for all quantiles of housing units consumed. It is recommended that all these factors be taken into account when addressing the housing supply challenges facing Ghana to help clear the existing deficit and to provide for the anticipated increase in demand due to increasing income, since demand for housing in the country is income inelastic.
Introduction
Demand for housing 1 in Ghana is increasing progressively as a result of demographic, economic and social factors. The increasing population is one of the factors which accounts for rising demand in the country. Ghana's population grew from a little more than 2.3 million in 1921 to 26.3 million in 2014. Population estimates for 2014 show that close to 56 per cent of the population is between the ages of 15 and 60 years old (Ghana Statistical Services [GSS] , 2014). Smith and Searle (2010) argue that youthful populations increase demand for housing. Figures from GSS (2012) , show that the growing population, coupled with a reduction in household size, has resulted in an increase in the number of households. The number of households nearly doubled within 14 years, from 3.7 million in 2000 to 6.6 million in 2014.
Increasing income per capita and improved access to education, particularly tertiary education, also account for the rising demand for housing in Ghana. Gross Domestic Product (GDP) per capita increased from US$218 in 1970 to $1841 in 2013 (GSS, 2013 . As income rises, demand for housing also increases for two main reasons: the investment motive and the increase in the demand for housing services.
Finally, changing cultural norms and the fairly stable political and economic environment in Ghana also contribute to the increasing demand for housing. High inflation rates coupled with the continued depreciation of the currency motivate Ghanaians to invest in real estate as a hedge against rising inflation, thus increasing the investment demand for housing (Bank of Ghana [BoG], 2007) . For instance, the national currency of Ghana, the Ghana Cedi, depreciated by 31 per cent against the US dollar in the year 2014. Inflation in the same period was 17 per cent and house prices increased by 35.2 per cent in the same period. Investing in property is used as a hedge against the high inflation rate, so Ghanaians would demand a lot of housing units, not only for consumption but for investment purposes as well.
Abstract
Despite the growing demand for housing, supply is not able to respond appropriately. For instance, in the year 2000 the demand for housing outstripped supply by about 1.5 million housing units. 2 This increased to over two million in a period of 14 years in 2014 as shown in Table 1 -1. This is due partly to the fact that most housing is supplied by individual households who take between five and 15 years to build a single unit (BoG, 2007) . 3 It is estimated that 4.9 million Ghanaians live in slums scattered around the major cities and towns and that such settlements are growing at a rate of 1.83 per cent per annum (Government of Ghana [GoG], 2005) . Source: GSS (2012 GSS ( & 2014 In spite of the extensive literature on the demand for housing in developed countries and some developing countries, there is a paucity of empirical studies on Ghana. Malpezzi and Mayo (1987) and Asiedu and Kagaya (1991) conducted empirical studies on demand for housing in Ghana, but each focused on a single city, so their findings cannot be generalised to the whole country. Besides, these studies are too old to represent current realities. Although much has been written on the housing market in Ghana (Obeng-Odoom, 2011 , 2009 Karley, 2008; Asiedu & Arku, 2009) , none of these studies attempted to empirically estimate the elasticity (the degree of responsiveness of dependent variable subject to a unit change in the independent variable) of the various determinants of the demand for housing. This study therefore fills this gap in the literature. Second, the design and implementation of appropriate urban planning policy depend heavily on price and income elasticity for estimating future increases in the demand for housing. Malpezzi and Mayo (1987) argue that variations in the assumptions of income and price elasticity increase housing subsidy costs by 73 per cent and lead to a 'deadweight' loss to society of 400 per cent. Therefore demand elasticities are a vital input in efficient and appropriate housing policy outcomes. This study aims to provide these elasticities for Ghana. Third, almost all demand estimations in literature utilise the OLS or other mean-based regression methods that may clad the effects of the various quantiles of housing demand, thereby either underestimating or overestimating the income and price elasticities of the various consumer units; thus wrong estimates can lead to policy failure. This study provides the income and price elasticity of the various quantiles of housing consumption to aid effective housing demand policy and planning in Ghana. In developed countries, almost every house is tradable but this is not the case in Ghana. Ownership of some houses is not clearly defined: the house belongs to the past, current and future kin of the family. No individual has the power to trade such houses, for any reason. These houses sometimes serve as the family's source of unity. They exist for consumption, social and cultural purposes and not as an investment. The social relations of housing cause some households to remain in the same house, no matter what the sale of that unit would have fetched for the household and how much it would have fetched if redesigned. Although the social relations of housing have dwindled in the bigger cities (UN Habitat, 2011) , households in the majority of towns and villages still cling to this belief. This clearly illustrates that in developing and some emerging economies the functioning of the housing market is not the same as in developed countries. Hence the demand conditions are different.
The rest of the paper is organised as follows: Section Two outlines the theoretical and empirical framework; Section Three presents the owner demand estimates; Section Four presents a discussion for renter demand estimates; Section Five comprises a comparative analysis of elasticities; while Section Six concludes the study.
Theoretical and empirical framework
The theoretical framework used housing as a consumer good as elaborated in Zabel (2004) . This theory is premised on three fundamental assumptions: that the consumer optimises utility given price and income constraints; the consumer chooses an unobservable homogenous commodity called housing, and that a perfectly competitive housing market exists. The individual household i in market j with the utility function (U) depends on the quantity of housing consumed (q), consumption of other commodities (C) and household demographic characteristics (A), such that the utility for each household is assumed to be constant, although households have different demographic characteristics. The consumption decision of an individual household is therefore characterised by the maximisation of the individual's utility function subject to the budget constraint stated as:
Maximise utility
Subject to:
where I i is the income of the household i, the price C (other commodities) is normalised to one and p j is the price index of housing which is allowed to differ across markets. Solving the budget constraints in terms of C ij gives
substituting equation (3) into the utility function (1) generates
where w ij represents the indirect utility function. A solution of equation (4) gives the inverse demand function
This therefore gives the demand function of housing of the form:
It is believed that the demand for housing depends on income, price and the demographic characteristics of the household. This has been the fundamental approach in estimating demand (Megbolugbe, Marks & Schwartz, 1991) .
Equation (6) is the demand function to be estimated if all the variables are known. In reality q i is unobservable rather than the value of a house (v), which is a function of the characteristics (z) of the housing unit (number of rooms, lot size, etc.) and a parameter which allows for variation in the values across location (ϕ). Therefore the values of housing unit k consumed by household i in a market j can be stated as:
Equation (7) is the hedonic function expressing the value of a house based on its characteristics. From equation (7), one can obtain the parameter ϕ j using hedonic price modelling given the 
The price index is constructed based on the predicted value of the hedonic estimations for the location or market, where the price index for a market where j = 1 is taken as the base. This therefore means that the value of a housing unit (v k ) in a housing market (j) for an individual (i) can be expressed as:
Equation (9) postulates that the value of a housing unit in a given market is the product of the price and the quantity of housing units consumed. Therefore the quantity of housing units consumed is shown as:
Now that q ij , P j are known and the individual characteristics are observable, it is expected that equation (6) can confidently be estimated. Previous studies (Zabel, 2004) advocate using permanent rather than current income.
There is a rich literature on the demand for housing as a consumer good. This literature focuses on different thematic areas: demand for housing services; demand for housing characteristics; the simultaneous demand for housing quantity and tenure; and demand for housing space and dwelling type.
The demand for housing services is modelled as the services per unit of housing produced by a housing unit as homogenous goods, called housing services (Rouwendal, 1998) . Studies in this category include Polinky and Ellwood (1979) who reconciled the differences between micro and aggregate data in explaining the demand for housing services, while Zabel (2004) argued that estimated price and income elasticities of demand for housing were ambiguous because there was no clear definition of housing services. To resolve this ambiguity and to demonstrate that a coherent measure of housing services requires a constant price in all markets whether or not neighbourhood characteristics are included, an empirical study that classified housing demand determinants into neighbourhood characteristics and structural characteristics was conducted.
This approach, based on demand for housing characteristics, examines the specific attributes and neighbourhood characteristics of housing besides income and price as determinants of housing. Ioannides (2002) argued that a neighbourhood has a substantial effect on the demand for housing and that the social interaction effect is much stronger than a household's previous consumption. Ioannides and Zabel (2008) jointly modelled the demand for housing and neighbourhood choice. This enriched Ioannides and Zabel's (2003) study that modelled the demand for housing on the assumption that neighbourhood choice was exogenously determined (neighbourhood choice was determined outside the housing demand framework). They argued that joint modelling of housing demand and neighbourhood choice leads to a consistent estimate despite its complexities, and concluded that ignoring the simultaneous nature of neighbourhood effects and demand for housing biased the estimates.
The third category of housing demand is the simultaneous demand for quantity of housing and tenure choice. Rapaport (1997) stated that a household's housing demand decision was a simultaneous choice between price and quantity given the community of choice, and that the community factor was usually omitted from housing demand models. Therefore the demand for housing was modelled as a 14, dependent on the community and/or tenure status decision and that the price of housing was community-and tenure-specific. House price reflected the available supply of housing given the community and the tax rate, while the price of housing was endogenously determined. Ras, Gameren and Eggink (2005) used a three-step procedure to analyse the demand for housing in the Netherlands. The quantity of housing services demand was simultaneously modelled for owner occupiers and renters. Garcia and Hernandez (2008) jointly modelled housing tenure and housing type using micro data from Spain.
Demand for housing space and dwelling type assumes that the consumer measure the attributes of each of the available alternatives. Bajari and Kahn (2005) estimated households' willingness to pay for housing attributes and tenure as well as the dwelling type.
This study adopts the first category and borrows from Zabel (2004) and Fontenla and Gonzalez (2009) in the empirical model to be estimated. This is due to the fact that this model is the most appropriate in the light of the available data. Furthermore, the empirical estimates for the second category require extensive data on neighbourhood characteristics. This presents many complexities in the estimation procedure (Ioannides & Zabel, 2003) . The third category requires the simultaneous estimation of the housing demand and community choice, but due to the extensive nature of the data required to do so, it is practically impossible to adopt this methodology. The final category requires using panel data, so that the choice of households can be observed over time. This requirement makes it impossible for this study to adopt this category. Recent studies indicate that the determinants of housing demand in some developing countries were arrived at utilising the first category. Therefore, this category was adopted for this study due to its flexibility with cross sectional data (Tiwari & Parikh, 1999; Fontenla & Gonzalez, 2009) .
The empirical estimation of the demand for housing follows three steps: permanent income is estimated in line with the literature (available upon request); the hedonic price model for housing is estimated to help construct a general price index of housing in Ghana (also available upon request); and finally, the demand for housing model is estimated given the quantity, price and other variables.
The quantity of housing consumed (q ij ) from equation (6) is stated as a function of permanent income (I pi ), transitory income (I ti ), and housing-price (P j ), and other variables are specified in logarithmic terms. That is, the estimated demand equation is of the form: 
Heteroskedasticity-consistent standard error estimators for OLS regression (hc3) were employed (Hayes & Cai, 2007; Long & Ervin, 2000) . Table 2 provides a description of the variables. The subscript i represents the i'th household. The variables prefixed with 'HH' denote variables that describe the head of the household. The variables prefixed with 'H' denote those that describe the housing unit and those prefixed with 'L' describe locational variables. 
Permanent income equation estimation
Various authors have used permanent income as the ideal income for housing demand estimation with its justification long established (see Ioannides & Zabel (2003) ; Fontenla & Gonzalez (2009) ). Current income I i is made up of transitory (I iT ) and permanent (I iP ) income:
Therefore, to obtain permanent income, current income of the household is regressed on the household demographic characteristics. The functional equation is therefore stated as:
Where I t is the observed income of the household, " # is the personal characteristics that determine permanent income, and D is a vector of regional dummies. The predicted values become the permanent income while the residuals become the transitory income.
Owner-occupier households

Descriptive statistics
The descriptive statistics show that, on average, Ghanaians consume 3,434 units of housing per year with a standard deviation of 2965. The skewness value shows that a smaller number of households consume more housing units than the average unit. This means that the quantity of housing consumed is not evenly distributed.
The kurtosis value confirms the non-normality of the quantity of housing units demanded. The average household size of five shows that owner-occupiers have bigger households compared with other tenure status considered in this study, since the overall average household size in Ghana is four. The statistics for graduate education are highly skewed, showing only a few graduate household heads. The coefficient of skewness shows that the income of most of these households falls below the mean income. Owner occupation was higher in the rural areas (58 per cent) than the urban areas (42 per cent). Finally, Table 3 shows that 67 per cent of owner-occupier household heads are married. The mean price index for owner-occupied households was 176.8 and the average housing units consumed by a household was 7.5. Owner-occupier households have an average current monthly? annual? income of about Gh₵600edis (equivalent of US$600) with a standard deviation of 2.6 and a permanent average income of Gh₵650 with a standard deviation of 1.5. This shows that there is more inequality in current income than there is in permanent income. 
Owner occupier elasticities
The estimated elasticities for owner-occupier households show that six variables are significant determinants of demand for owner-occupier housing demand. Except for price, all the significant variables were positive, as shown in Table 4 . The estimated permanent income elasticity shows that demand for housing in Ghana is income inelastic (housing demand is less responsive to changes in permanent income). This could be due to three possible reasons. The property market in Ghana is currently in its infancy. There is also no social housing, since the houses that did exist were divested or reserved for public sector workers. The only alternative to owning a home is private rental housing. This alternative presents many problems, including substandard housing, high rent advances and significant shortages in some areas, leading to higher rents. This suggests that the best option for a household is to move to owner-occupancy which they can do if their income increases. The next possible explanation for the lack of income elasticity is borrowed from Brounen et al. (2012) , who argued that homeowners benefit from high inflation since house prices rise in an inflationary period and the value of owner-occupiers' property also increases. Since Ghana is a highly inflationary country, households demand owner-occupation as a hedge against inflation as well as for the capital gains associated with it. The final reason is the need to hedge against the risk of rent increases. Sinai and Souleles (2003) argued that the hedge against future high rent payment forces households to move to owner-occupation. The acute shortage of housing units in Ghana − especially standard, quality housing − means that households who rent, pay high rents. In order to hedge against higher rents in the future, households would move to owner-occupancy with an increase in income. This finding corresponds with the findings of other studies. For example, Malpezzi and Mayo (1987) found owner income-elasticity for Egypt to be 0.17, while Mehta and Mehta (1989) estimated owner-income elasticity for India to be 0.2. The quantile estimation shows that the income elasticity of the demand for the various quantiles of housing units is less than the OLS (mean) estimates. The income elasticity of the lowest 25 per cent of quantiles is greater than the income elasticity for the top 25 per cent of housing consumers, although the elasticity for both is less than the median elasticity (0.5Q) shown in Table 4 . The quantile elasticities show the need to account for the different units in the elasticity estimation so that reliable policy inferences can be drawn from it with little variation.
The price elasticity of demand for owner-occupation shows that the price of housing does not necessarily affect the demand for owner-occupier housing in Ghana significantly. This could be ascribed to the mode of housing finance systems in Ghana. Most households finance their houses with savings or use the incremental housing method; 4 therefore an increase in the price of housing does not affect the consumption of housing since the interest rate effect does not come into play. Increases in house prices in Ghana are the result of increases in the value of land and the cost of building materials (Bank of Ghana, 2007) . As such, an increase in house prices leads to increases in the cost of alternatives or substitutes for owning, that is, in private rental prices which are already very high in Ghana due to the acute shortage of housing and the hefty requirement of twoto five-year advance payments. An increase in the price of housing leads to a slowdown in the rate at which households add to their building, thus restricting the quantity of housing units owneroccupiers can consume, although this will be very marginal. The dynamics of the housing market do not make the usual shift from owner-occupation to rental housing easy: the costs involved also deter most owner-occupiers in Ghana from maintaining their status despite house price increases. Therefore the elasticity truly reflects the fundamental characteristics of the housing market in Ghana.
The estimated price elasticity is less than the literature for developing countries proposes. Mayo (1981) proposed 0.38 to 0.37 and the recent findings of studies by Fontenla and Gonzalez (2009) confirmed this. Follain, Lim and Renaud (1980) achieved a near zero price elasticity of owneroccupation in South Korea, while Malpezzi and Mayo's (1987) estimate for owner-occupied elasticity in Cairo and Manila was close to 1 or unity in absolute terms. The price elasticity estimates were also in line with current estimates for Spainwhich range from -0.002 to -0.04 (Garcia & Hernandez, 2008) and the USA where Zabel (2004) found elasticity of -0.001 using 1993 data and -0.011 for 2001 data. The variation in the estimates of the price elasticity is due to variations in the definitions of the price and the models used in the estimation, as well as the procedure and data used in obtaining the price index (Zabel, 2004) . Mayo (1981) argued that the different demographic characteristics across countries make it difficult to make comparisons, therefore it is preferable to restrict discussion to the country under study. The OLS estimates show that the gender of the household head, household size and the age and marital status of the head of the household were not significant determinants of the demand for housing in Ghana. However, the quantile estimates show that the gender of the household head was insignificant only in the lowest 25 per cent of housing consumers. The size of the household was significant in all the quantiles despite not being significant in the OLS estimation. The elasticity from the level of education shows that elementary education was an insignificant determinant of the demand for housing in the top 25 per cent of consumption units but university education was significant at all levels of consumption. 
Rural and urban owner demand elasticities
A breakdown of the demand estimates (both OLS and quantile) for the rural and urban locations in Ghana shows that permanent income was the major determinant of the demand for housing in urban localities, while current income was the major determinant of demand for housing in rural ones. This finding is consistent with the conditions prevailing in these two localities. Most of Ghana's rural dwellers are subsistence farmers. This means that they have no permanent and consistent source of income or expectation of one; they therefore consume housing based on their current income (usually related to harvests from their farming activities). In contrast, most urban dwellers work in the formal sector and earn a regular income so they have expectations of a permanent income for consumption purposes. Therefore the permanent income elasticity for the urban areas was greater than the current income. The permanent income elasticity for the median urban housing unit consumer was within the range advocated by Malpezzi (1999) . The wide difference in permanent income elasticity between urban and rural localities might account for the smaller lower level of the overall elasticity reported above.
The elasticity of the educational variables shows that elementary education was only significant in the urban areas and not the rural ones. Even in the urban areas the quantile estimates show that it determined consumption only in the lowest 25 per cent of units. While permanent income and level of education were the major determinants of the demand for housing in urban localities, current income, age of the household head, gender of the household head and size of the household were the major determinants of the demand for housing in the rural localities in Ghana (Table 5) . 
Descriptive statistics
The descriptive statistics show that rental Ghanaian households on average consumed 5,684 units of housing per year with a standard deviation of 8508. The value of the skewness is 3.7 which shows that a smaller number of households consumed more units than the average. This means that the quantity of the housing consumed was not evenly distributed. The kurtosis value confirms the non-normality of the quantity of rental housing demand. There were extremes in the rental housing market. Statistics for household size again show that size was not evenly distributed across households. The average household size of three shows that rental households had fewer members than owner-occupiers. Statistics relating to education show high skewness of graduate education in Ghana and renting. Only a few rental household heads had a graduate qualification. In terms of basic education, the statistics show that it was normally distributed across heads of rental households in which almost half had elementary education. Marital status was normally distributed among households (Table 6) . 
Rental elasticities
The rental income elasticity shown in Table 7 indicates that renting is income inelastic in Ghana. Permanent income elasticity is greater than current income elasticity and both are statistically significant. The rental income elasticity reveals three important aspects of the Ghanaian housing market in general and the rental market in particular. The high positive income elasticity shows the rental arrangement which prevails in the country. To rent in Ghana, one needs to make a payment at least two years in advance. This amount often exceeds current income so people have to borrow money in order to afford the consumption of the housing units they desire. Most Ghanaians use their permanent income to rent, therefore when it increases, they increase their level of consumption, since they can now pay higher instalments on the loans they took out to rent the unit they occupy. This elasticity is similar to the findings of Malpezzi and Mayo (1987) for Kumasi, the second largest city in Ghana. It also compares favourably with the findings of Garcia and Hernandez (2008) . The quantile breakdown shows that income elasticity for the median housing consumer is less than the average elasticity (OLS) estimate (Table 7) . This means that the income elasticity provided by the OLS model overestimates the elasticity for the majority of the population. Therefore, any policy based on the OLS estimation would marginalise the majority of the population of housing consumers in the country. The lower 25 per cent of consumers rent out of current rather than permanent income, as their permanent income is not statistically significant. Rental price elasticitiy estimates show that renters respond massively to changes in price. Rental elasticity is clearly greater than the price elasticity estimate for owner occupiers. This confirms Goodman and Kawai's (1984) assertion that the high transaction cost of switching tenure from ownership to renting makes the price elasticity of renting greater than that of owning. The estimated renter price elasticity for this study corresponds with the findings of Zabel (2004) . Ramsey RESET: F(3, 5436) = 1.28. Prob > F = 0.278
Source: Estimation
Age was expected to have a negative effect on renting since younger households save to buy a home or to make the payment needed by the mortgage market (Cho, 2010), but it was found not to be statistically significant. The explanation may be that the effect of age on renting is not important in the rental market in Ghana. Inheritance and the long period of transition from renting to ownership (if indeed it eventually occurs) might be the reason. The age elasticity contradicts the findings of Asiedu and Kagaya (1991) , who undertook a similar study in Kumasi. While the current study found age to be statistically insignificant but negative, their study found it positive − which contradicts the literature − but significant. The reason for this might be the more limited scope of Asiedu and Kagaya's (1991) study area compared with the scope of the current study which considers the rental sector in the country as a whole. The estimated results show that education correlates positively with rental housing demand. This can be explained by the fact that most highly educated people work outside their places of origin. They mainly work in cities and towns where it is expensive to own a home, which explains why university graduates have the highest positive relationship with renting. Marital status shows an inverse relationship with renting, but it was statistically insignificant except at the median consumption level.
Rural and urban rental demand elasticities
The breakdown of rural and urban statistics confirms the popularity of renting in urban localities relative to rural localities. Permanent income elasticity shows that urban households' rental decisions were influenced by permanent and current income, except at the lowest 25 per cent of housing consumers. These households based their rental decision only on current income. In the rural localities, however, rental decisions were based on current income, except the median consumer units (Table 8 ).
The price elasticities show that both urban and rural rental decisions were mainly influenced by the price of renting. This is the only variable that showed significance in both localities and at all quantiles of housing consumption. The highest price elasticity was recorded at the top 25 per cent of housing consumers. The estimated elasticities show that urban consumers were more sensitive to price changes than those in the rural localities. The quantile estimates for the two localities show that while the top 25 per cent had the highest elasticity value for price in the rural localities, in the urban localities, the lowest 25 per cent displays the highest elasticity. In the rural areas the elasticity was reduced with increasing quantile, while in the urban areas it decreased from the lowest quantile, increased from the median quantile, and peaked at the highest quantile.
The results show that university education, current income and price were the main determinants of renting in urban localities. These were significant in all quantile and OLS estimates for the urban localities. In the rural localities, however, price was the main determinant and, to some extent, current income as well. Age was consistently shown to be insignificant in both rural and urban localities and at all quantiles. The size of the household was only significant at the median and top 25 percentile of consumers in rural localities. The gender of the household head showed positive and significant effects in all quantiles in the urban areas, although it was insignificant in the OLS estimates. In the rural localities however, only the OLS and the median estimates for household size were significant. The household size showed a positive effect in the instances where it was significant, which means that male-headed households were more likely to rent than female-headed households. Rental by graduates was not applicable in the rural localities and was thus omitted in the estimations. Elementary education, however, was only significant at the lowest 25 percentile of urban consumers. Marital status was consistently shown to be an insignificant factor in rental housing demand in both rural and urban localities and at all quantiles, except the median consumer in the rural localities. The Chow test (a test of whether the coefficients estimated over one group of data was equal to coefficients estimated over another) for the owner-occupier households shows that there were significant differences between the income elasticities for the overall estimates for the country and the various localities. This is evident in Tables 3 and 5 . For instance, there is a significant variation between the permanent income estimates for the overall country and the various localities. The estimated coefficient for the urban localities is greater than the overall estimates (0.33 for urban and 0.17 for urban). The estimated coefficient for the rural localities is not significant. This and others might have contributed to the significant differences obtained from the Chow test. Generally, the differences are due to the rural/urban setting in the Ghanaian economy. Thereare vast differences between rural and urban housing units and housing conditions. This means that a policy or an inference based on the estimates for the whole population will not achieve the desired results. Hence there is the need to separate the estimates for the demand for owner-occupied housing elasticities from rental demand elasticities. Other variables that showed significant differences included the size of the household and the level of education (Table 9 ). However, the price elasticities are the same whether one considers the whole country or a particular locality. This means that the effect of a price change on owner demand is similar nationwide. Age, marital status and the gender of the household head also have similar elasticities, irrespective of the locality or the segment of the population considered. 
Rental demand elasticities
The test for similarity among the elasticity for the various rental demands for housing shows that with the exception of graduate education, all other variables had the same effect whether or not the whole population or specific localities are taken into account. This means that a change in income had the same effect on rental housing in the country, whether one considers a rural or an urban locality. The same applies to the price and other elasticities (Table 10 ). The similarities can be explained by the fact that the whole rental market has a similar pattern in terms of providers and the type of housing, as well as housing conditions.
Conclusion
This study aimed at filling a gap in the literature in relation to the housing situation in Ghana, providing both the mean and quantile housing demand estimates for the country. It was undertaken because the housing market in Ghana, like most African countries, is practically different from that of the developed and other emerging economies. The study estimated and analysed the demand elasticities for owner-occupier housing units and rental housing units. Estimates for rural and urban locations were conducted employing both the OLS and quantile regression techniques. The estimated elasticities show that owner demand for housing is price-and income-inelastic. Permanent income elasticity was greater than current income elasticity and the price elasticity was close to zero. The quantile breakdowns show the significance of permanent and current income and price. The quantile estimates show that the OLS (mean) sometimes overestimates the income elasticities (See Table 4 ). The rural and urban breakdown of variables shows that besides price, permanent income is the main determinant of ownership in the urban localities, while current income is the main determinant of ownership in the rural localities. Price effect is greater for rural localities than for urban localities. Permanent and current income, graduate education, urban location, household size and price are the factors that determine the demand for renting. These variables have more of an impact on higher quantiles of housing demand than on lower quantiles. The rural and urban estimates exhibit the same trend as the overall estimates. This means that for policy efficiency the various quantiles of the housing estimates must be used instead of the OLS (mean) estimates. The results based on the quantile estimates show that stakeholders in the housing industry need to take into account not only locality differences but quantile differences as well, if they seriously wish to improve policies governing the housing situation in Ghana for the benefit of her population.
Endnotes
1 The United Nations (UN) defines a house as "a structurally separate and independent place of abode such that a person or group of persons can isolate themselves from the hazards of climate such as storms and the sun". 2 A housing unit is a separate and independent place of abode intended for habitation by a single household or one not intended for habitation but occupied as living quarters by a household at the time of the census (UN Statistics Division). 3 It must be noted that some houses are completed earlier than the stated period but this is rare. 4 That is, they build as and when money becomes available.
